When analyzing the settlement which is influenced by multi-factors such as speed up construction, sharp increase in load and rainfall etc. in the period of earth-rock dam, the disturbance factors that continue to enter the system should be considered, and the metabolic GM (1, 1) model is introduced to improve the fitting and prediction accuracy. Because the background value of the traditional GM (1, 1) model has some deviation, this paper further improves the fitting and prediction accuracy through making the calculated method of background value better. Finally, the effectiveness of improved metabolic GM (1, 1) model is verified through an example.
Introduction
Subsidence monitoring to earth-rock dam during the period of construction is of great importance [1] . Many scholars at home and abroad believe that the Grey Prediction can be applied to the settlement analysis of earth-rock dam because of the influence of multiple factors. By using the GM(1,1) model prediction [2, 3] , only a handful of data with higher accuracy behind the origin can be obtained, while with the further process, the accuracy of data will get worse, even large deviation emerges and eventually fails completely. The reason exists in some random disturbances and driving factors, which especially produced by the speed up construction and sharp increase in load and rainfall etc, continuing effect the system. Compared to the GM (1, 1) model, the metabolic GM (1,1) model [4, 5] , which removes the old information and add new information has more accuracy in prediction. The latter model makes the new data sequence better reflect the variation law of the system. In the metabolic GM (1, 1) model, the prediction accuracy is directly affected by the development coefficient and grey action which determine the background value thus the higher accuracy of the background implies the higher accuracy of the model [6] .
Establishment of improved metabolic GM (1,1) model

Establishment of GM (1,1) model
We define settlement sequence   0 X under the condition of equal interval as follows:
By 1-AGO transfer according to the grey system theory, then the new sequence is written as:
The grey differential equations of GM (1, 1) model is given by:
. Given two matrices B and Y:
The coefficient vector 
After reducing treat (4), we outputs the predictive value of original sequence:
We used to calculate background value by the traditional method, which is written as
, but according to the actual meaning of background value, considerable errors would be produced. In fact, the exact background value is
. In order to gain the accurate value, we define  
into formula of the exact background value:
. Thus, some parameters yield as fellow:
Inserting formula (7) and formula (9) into formula (6) 
Metabolic process of improved GM (1,1) model
During the process of subsidence data acquisition of the earth-rock in its construction, information significance of the earlier data will be weaken gradually because of the effects of some adverse factors, such as high speed construction, shapely load increase, rainfall, etc. It is necessary to insert the new coming data which contain the random disturbance into the data sequence for the prediction so that the changing trend of settlement can be better reflected. It is obviously reasonable to replace each useless earlier datum by a new datum so that the total number of the data sequence will be unchanged. Simply speaking, the so called metabolic process is a procedure of data updating, its corresponding model is named as metabolic model.
Let us define the original settlement data sequence as Based on model GM (1, 1) the prediction model of these two sequences above-mentioned can be written respectively as follows:
The modeling idea of metabolic GM (1, 1) is embodied through the modeling prediction process above. This process indicates that the parameter values after a certain time can be calculated by the previous data sequence. That means the model has good predictability. The control model also has strong adaptability because for each new data (information), there is a related new model. Since   ,b a , the control system is time-varying self-adaptive. The process of updating information ensures the effectiveness and real-time performance, and then the changes of system behavior can be better reflected.
Accuracy inspection for improved metabolic GM(1,1) model
In order to inspect the accuracy of improved metabolic GM (1, 1) model, we need test the posterior error of the model, in other words, calculate the deviation S 1 of observed data and the deviation S 2 of residual as follows: 
The ratio of posterior error is 1 2 S S C  , while the probability of minimum error is
. Depended on the ration C of posterior error and probability P, the model can be diagnosed. The accuracy can be classified into four levels with the magnitude of C and P [6] .
Case Study
Here we present a sample which is related to a earth-rock dam in its construction period to show how we establish the improved metabolic   
model has the best accuracy due to its process that not only includes the effects of continuous interferences, but also corrects the errors produced by the background values in the process of calculation. In summary, the improved metabolic
model can significantly increase the accuracy of fitting and prediction in the process of settlement analysis to the earth-rock dam in its construction period. 
Conclusion
The improved metabolic GM (1, 1) model can increase the accuracy of settlement fitting and prediction for the earth-rock dam in its construction period because the model takes account of the continuous interference factors to the system, such as high speed construction, sharp increase load and
